In nature, seagrasses are confronted with a compound pool of low concentrations inorganic 15 and organic nitrogen-containing substances of varying bioavailability. Nevertheless, the 16 majority of research on nitrogen acquisition by seagrasses has been largely limited to studies 17 addressing a single nitrogen substrate at a time. Using a combination of one of 15 N-labelled 18 substrates and one 14 N-labelled background substrate, we investigated how the rate of 19 nitrogen uptake by the seagrass Zostera noltii varies with nitrogen background. Leaf and root 20 mediated uptake were studied separately for different combinations of inorganic (ammonium, 21 nitrate) and organic substrates (urea, glycine). Ammonium uptake rates were higher than for 22 the other substrates. However, substrate uptake was not dependent on the background 23 nutrient. Similar patterns and uptake rates were found for above-and belowground plant 24 parts. The dependence of uptake rate on substrate type, combined with an independence of 25 nutrient background is explained as difference in uptake capacity, rather than substrate 26 preference. For the dual labeled ( 15 N and 13 C) urea and glycine, strong relationships existed 27 between nitrogen and carbon uptake, but with deviations from expectations under complete 28 uptake of the molecules. Overall, this study indicates that at realistically low ambient 29 concentrations, seagrasses can simultaneously use inorganic and organic sources for their 30 nitrogen needs, and do not distinguish between substrates. In other words, they take up 31 whatever is available. 32
Introduction 36
Like all plants, seagrasses need nitrogen (N) to maintain their high productivity. However, 37 unlike many terrestrial plants, the resorption of N from the senescent leaves is very limited 38 and a lot of N is lost due to the high leaf detachment (Romero et al., 2006 ; Stapel and 39 Hemminga, 1997) . This makes seagrasses strongly dependent on external nutrient sources 40 (Short and McRoy, 1984) from the sediment and water column (Short and McRoy, 1984 ; 41 Stapel et al., 1996; Touchette and Burkholder, 2000) . 42
Nitrogen is available to seagrasses as a mixture of compounds, of which some are expected 43 to be more immediately useful to them than others. Usually, affinities for ammonium are 44
higher than for nitrate in kinetic uptake experiments (e. Using stable isotope labelling, we investigated uptake by the temperate seagrass, Zostera 84 noltii Horneman, of 15 N nitrogen from different inorganic (ammonium, nitrate) and organic 85
substrates (urea and glycine) as a function of the presence of one of the other substrates as 86 background ( 14 N). By adding fairly low concentrations, we focused on nutrient interactions in 87 uptake at nutritional conditions that are realistic for the source population of the studied plants 88 (Cadiz Bay, Spain because the objective of this study is to determine the uptake capacity of nitrogen from a pool 133 of nitrogen, rather than quantifying their uptake kinetics, this was not a problem. (like in this study), ammonium is taken up in higher amounts than the others. As the presence 232 of a background substrate did not affect the uptake rates of the labelled substrate in any of the 233 treatments ( Fig. 2; comparison within panels), no down-or up-regulation was observed that 234 favored one nitrogen source over the others (i.e. an induced preference). This contrasts with 235 the findings of (Alexandre et al., 2010), who showed an inhibition effect of ammonium on 236 nitrate uptake, and stimulated ammonium uptake under higher nitrate concentrations. The organic nitrogen substances in our study did not have any effect on the uptake of any 264 nitrogen source, nor were their uptake rates influenced by the presence of another substrate. 265
Considering that the pattern in uptake rates for the aboveground tissue was similar to that 266 found by Van Engeland et al. (2011), it probably reflects a 'constitutive preferential' order 267 from ammonium as most preferred, to urea, nitrate and glycine as least preferred (note 268 however that the differences with glycine were not statistically significant in our study). 
